Recent literature has documented that women earn significantly lower returns than men to investing in professional degrees. However, these papers have not addressed the question of whether this gap is large enough to render professional degrees poor financial investments for women. To study this, we examine whether becoming a physician is a positive net-present-value investment for women. We sidestep some selection issues associated with measuring the returns to education by comparing physicians to physician assistants, a similar profession with lower wages but much lower up-front training costs. We find that the median female (but not male) primary-care physician would have been financially better off becoming a physician assistant. This result is partially due to a gender-wage gap in medicine. However, it is mostly driven by the fact that the median female physician simply doesn't work enough hours to amortize her upfront investment in medical school. In contrast, the median male physician work many more hours, easily enough to amortize his up-front investment. We discuss the robustness of our results to other medical specialties and their relevance to gender-wage gaps more broadly. We discuss other sources of returns to education that rationalize these investments by women.
Introduction
The last three decades have witnessed an extraordinary change in male vs. female educa- Sasser (2005) demonstrates that when female doctors have children, their earnings decline significantly relative to male doctors due to a decline in hours worked.
The focus in much of this literature has been on disentangling the causes of male-female differences in post-degree earnings. Specifically, researchers have attempted to decompose differences in earnings into differences in hours, differences in accumulated work experience, differences in job characteristics, and unexplained differences in hourly wages. While this literature documents significant differences in the experiences of women versus men after earning professional degrees, it stops short of addressing the important question of whether, given their lower returns to education, professional degrees are a positive net present value (NPV) investment for most women. If the returns from undertaking such degrees were small or even negative for the majority of women, this would raise important questions about why the number of women undertaking these degrees has swelled.
Unfortunately, it is difficult to answer the question of whether professional degree investments pay off financially for women. An important issue of selection pervades all assessments of the returns to education (see Card, 2001 , for a survey). Put simply, it is difficult to assess what those individuals who earned professional degrees would have earned had they not undertaken professional degrees. Presumably, women who earn professional degrees do not do so at random, and selection may take place on variables that are unobservable to the econometrician. An NPV analysis comparing women who earn college degrees to women who earn professional degrees then, may find implausibly high returns to professional education. For example, estimates of the NPV of a medical school education that do not take these selection issues into account report the NPV of attending medical school to be well in excess of $1 million (see, for example, Jolly, 2005) .
Some research has addressed this selection issue by controlling for as many observable characteristics of those who do and do not take degrees as possible. For example, Arciadiacono, Cooley, and Hussey (2008) have significant demographic data for individuals who took the GMAT exam, and are able to examine their wage experiences whether or not those individuals enroll in an MBA program. This strategy is attractive, but such data is not necessarily available for all professions, and as Card (2001) suggests, issues of uncontrolled selection may remain.
In this paper, we adopt a different approach. We compare male and female returns to undertaking a medical degree in two specific and similar professions: physicians engaged in primary-care fields and physician assistants in those same fields. Members of both of these occupations have undertaken a specialized professional degree program, both of which require well above-average undergraduate performance. However, the physicianassistant program represents a much shorter upfront investment than a medical-school program (generally 2 years versus a 4 year medical education plus residency). Also, these are also both occupations in which individuals are relatively flexible to choose work settings with hours from part-time to much more than full-time. Of course, selection issues remain, and we discuss below how to interpret them in the context of our analysis. practitioners engaged in primary care), our results suggest that while undertaking medical school was a positive NPV investment (versus entering a physician assistant program) for the median male doctor, the PA profession would have financially dominated medical school for the median female doctor. Importantly, the low returns for investment in medical education for women is unlikely to be driven by selection. While PA programs and medical school programs both require well above-average undergraduate performance, we show that individuals entering medical school appear (unsurprisingly) positively selected on ability on average (college GPA and test scores) relative to individuals entering PA programs. Thus, despite this selection (which presumably raises the measured returns to medical school), we find that a PA program financially dominates medical school for most women.
These results can be decomposed into two parts. One reason that in our data medical school is a better NPV investment (over a PA program) for men but not women, is because men gain a somewhat bigger boost in hourly wages as a doctor (versus a PA) than do women.
Our estimates suggest that the median man in our sample with 10 years of experience earns a premium of over $25 per hour as a physician rather than as a PA with 10 years of experience. In our data the corresponding median female earns a premium of only $16 per hour premium as a doctor rather than a PA.
However, a larger part of the difference in male vs. female returns to entering medical school stems from differences in hours worked. In our data, the median male physician with 10 years of experience works 11 hours per week more than the median female physician in our sample with 10 years of experience. Simply put, the majority of women physicians do not appear to work enough hours earning the physician-wage premium to amortize that profession's higher upfront investments. We document that a popular methodology in the literature (coding workers by whether or not they work 'Full-Time Full-Year') will not account for these differences. Of course, if women are acting rationally when choosing a medical career, it must be that they gain a benefit that is not included in the purely financial earnings benefits that we measure. We discuss possible additional returns to women earning a medical degree below.
Our paper proceeds as follows. Section 2 describes our data. Section 3 presents evidence about the selectivity of PA versus medical school programs. Section 4 lays out our basic NPV analysis for primary-care PAs and physicians. Section 5 decomposes the difference in returns to medical school for men versus women into components attributable to wages and to hours. Section 6 discusses other alternative medical professions such as pharmacists. Section 7 discusses the extent to which our results are robust to a consideration of physicians entering surgical specialties, and other robustness issues. Section 8 reviews the implications for our estimates in determining the number of hours a physician must work to justify medical school as an investment. Section 9 tentatively examines why a woman might pursue a professional degree that appears to be a negative NPV financial project for the median woman, then concludes.
Data
Our analysis focuses on a comparison of the investments and outcomes of physician assistants and physicians in primary-care fields. A physician assistant should not be confused with a medical assistant. Medical assistants undertake routine clinical and clerical tasks. We compare the educational investments, income, and hours of physicians and physician assistants in primary-care fields for different levels of experience. In order to complete this analysis, we required detailed data on the hours and incomes of physician assistants (in primary-care fields) by experience level, the hours and income of primary-care physicians by experience level, and information on the cost and hours commitment of enrollees at PA school and medical school. We also examine the requirements for program entry; data for that analysis are described in Section 3. We also examine pharmacists as an alternative healthcare profession; data for that analysis are described in Section 6. Health System Change. The restricted use data set allows us fuller access to physician incomes than the public use data set. The data set contains detailed information on hours and weeks worked, wages, specialty, year of graduation, year began practicing medicine, and other employment characteristics for approximately 6000 surveyed physicians. Hours spent on direct patient care and total hours spent in medically related activities are reported separately. In order to be included in the study, physicians could not be federal employees, fellows, or (most importantly for our purposes) residents. The survey mechanism also excluded physicians working less than 20 hours per week. From this survey, we focus our analysis on physicians who report themselves to be engaged in primary care (although in Section IV we use these same data to examine physicians in other specialties for robustness).
Primary-care physicians generally report their specialty as internal medicine or pediatrics.
The CTPS uses the American Medical Association Masterfile 1 to determine the representativeness of its sample of physicians and provides sampling weights that researchers can use to achieve national representativeness. 2 While care is taken in creating the survey, there are certain outlier observations that we, following other researchers, exclude from analysis. In particular, we exclude physicians who worked fewer than 26 weeks in the prior year, physicians who reported working more than 100 hours per week and physicians who reported an hourly wage of less than $10 per hour.
There are several other datasets that have been used to study physician compensation, but were not as suitable for our purposes as the CTPS. Importantly, the American Medical It also does not detail hours by experience level. While we do not use these data, our results are very similar to results obtained substituting the available MGMA data for the CTPS data.
We chose to examine physician assistants in part due to the availability of detailed 1 The Masterfile establishes a record of every individual entering an accredited medical school. Records are added for individuals who graduate foreign medical schools and meet credentialing requirements necessary to work in the US. The Masterfile is the resource used in the profession to track physician credentials and identify potential fraud. 2 We report our observations without usage of the sampling weights; our results are robust to using the sampling weights. cialties and $101,000 for emergency medicine. As in medicine, since their may be rationing of entry into these "higher" positions, we do not include these higher paid subspecialties in our analysis.
For the analyses that follow, we conduct a calculation of the net present value of entering the profession. In order to calculate this NPV, we require data on the costs of attending school in addition to the detailed data on post-education earnings. In order to conduct this analysis, we assume that the doctor or PA enrolls in the appropriate program at Duke University (a school which educates both physicians and physician assistants), using tuitions for the 2006-2007 academic year. 3 We assume that students receive no financial aid. There is no database that we are aware of that calculates hours worked at school activities for students in medical or PA programs. Thus, for the PA program's 2 years, and for the first 2 years of medical school, when students are involved in classroom activities, we set the hours worked at 40 (our results are not sensitive to this choice).
An important exclusion from our physician earnings data is doctors during their residency period. The primary-care physicians in our data generally report commencing post-residency practice a median of 4 years after completing medical school (although the mean number of years is greater than 5). We calculate median wages for internal medicine residents and median hours using the AMA's Fellowship and Residency Electronic Interactive database. Because the American Association of Medical Colleges recommends that medicalschool students doing clinical service observe the same hours limits that were adopted by residency programs in 2002, we assume that medical students in their 3rd and 4th years work identical hours to first-year internal medicine residents. Consistent with the reported length of residency in our sample, we assume that primary-care physicians complete a four-year residency and are paid the median wages for internal medicine residents.
An important set of decisions surround physician inactivity. In order to calculate whether embarking on a medical education was "worth it", we need to account for physicians who drop out of the labor force (or reduce their hours below 20 hours per week).
Obviously, this happens to most physicians who survive into the retirement years, but can happen at younger ages as well. To address this issue, we examined two additional data that group as the hours worked by the 45th percentile physician in the CTPS data. We make no adjustments for mortality and assume that physicians retire at age 65. 4 Note that in using wages by experience for a single time-point we do not account for inflation, and assume that the experience path of wages will be the same for physicians and PAs going forward as at the time of our data (2004). Because the wages are, effectively, real wages, the appropriate interest rate for our NPV calculations is the real interest rate. Given the prevalent student loan rates at the time that the youngest physicians in our dataset attended medical school and contemporaneous inflation rates, we determined 4% to be a conservative real-interest rate. 5 
Identification and Selection
Our analysis of the NPV of undertaking a medical school education confronts many identification issues. In particular, we discuss below the nonrandom selection of individuals into the medical profession, the assumptions required to justify our use of cross-sectional data, and issues of hours measurement.
As discussed above, any comparison of the returns to pursuing an MD to the earnings of a typical four year college graduate may suffer from important selection issues. For example,
estimates of the NPV of a medical school education that do not take selection into account report the NPV of attending medical school to be in excess of $1 million (see for example, Jolly, 2005) . However, as we document below, those who gain entry to medical school are much better students on average, than the typical four-year college graduate, and would be likely to earn more than the typical college student even absent an investment in medical education.
We ameliorate (but do not eliminate) these selection issues by comparing the earnings of physicians to the earnings of physician assistants, a group that has undergone similar training, albeit for a shorter period of time. PA students are taught, as are medical students, to diagnose and treat medical problems. The education consists of classroom and laboratory instruction in the basic medical sciences (such as anatomy, pharmacology, pathophysiology, clinical medicine, and physical diagnosis), followed by clinical rotations.
Unsurprisingly however, the characteristics of PA students are not identical to those of medical students. In particular, PA programs have less stringent entry requirements than 5 It is important to note that the choice of interest rate is not particularly crucial; we can think of adjustments to the interest rate as impacting the percentiles of the work hours distribution that would find medical school to be a positive NPV investment. For example, for a 3% interest rate, medical school is a positive NPV investment for the woman physician who supplies the median number of work hours in our sample but is not a positive NPV investment for the woman physician who consistently supplies the 40th percentile number of hours.
most medical schools and one can infer that there are some individuals who, based on their undergraduate record would be rejected at most US medical schools but accepted at many PA programs. 2008-09). Most schools report only the median GPA to our data sources. Thus, the GPA in Table 1 for the median school represents the GPA for the median student at the median school. Obviously, schools may differ substantially in, for example, the minimum undergraduate GPA that they are willing to accept. Table 1 shows that the median student at the median medical school has an undergraduate GPA of 3.72 and the median student at the median PA school has an undergraduate GPA of 3. GPAs greater than or equal to 3. They report that approximately 9 percent of males and 13 percent of females earn GPAs greater than or equal to 3.5. Although this information is dated and imperfect, it seems safe to assume that both PA programs and medical schools draw from at least the upper third of undergraduate performers, and more likely the upper quarter. 6 Thus, while our usage of physician assistants allows us to correct for the selection issues that contaminate any comparison of physician earnings to ordinary college graduates, we are fairly confident that we still on net under-correct for selection. As one of our central findings is that the median female primary-care physician would have been financially better off becoming a PA, the remaining selection issues, we believe, render our analysis conservative. Based on the evidence on admissions requirements, if those individuals who attended medical school instead became PAs, there is no reason to believe they would earn less than the median primary-care PA to whom they are compared.
As described in our data section, data constraints require us to use cross-sectional cohort data as a proxy for panel data. Thus, we have two basic identification assumptions. First, that the wages earned and hours worked by older cohorts of physicians today is indicative of the wages that will be earned and hours worked by younger cohorts of physicians in the future. Second, that the wages earned by older cohorts of physician assistants is indicative of the wages that will be earned by younger physician assistants in the future. Part of our finding of low returns to medical education for women stems from our finding that women physicians earn somewhat lower wage premia over women physician assistants than male physicians earn relative to male physician assistants. Thus, one might be particularly concerned about our identification assumptions if the gender-wage gap amongst physicians is gradually narrowing so that women physicians will earn higher wage premia over women physician assistants in the future, thus making entry into the medical profession more attractive today in NPV terms. Indeed, in an influential analysis of the Survey of Young Physicians, Baker (1996) claimed that the gender hourly wage gap for young physicians has fallen to the point where in 1990 no gender gap remained in adjusted hourly wages. However, recent studies have found contradictory results; for example McMurray et al. (2000) found that young female doctors earned significantly less than their male counterparts in 1995.
Esteves-Sorenson and Snyder (2011) carefully reconcile these findings, and show that, in fact, the experience and specialty adjusted gender-wage gap was large in 1997 (13 percent) and has if anything, increased since then. They find that previous studies had not carefully adjusted their findings for the fact that women both work fewer hours and earn less per hour than do men, and that these differences have changed across time. Thus,we interpret this recent evidence as supportive of our key identifying assumptions.
It is important to note that there is also a gender-wage gap between male and female physician assistants in our data. Our methodology compares the lifetime value of becoming a female doctor to the lifetime value of becoming a female PA and similarly, we compare the lifetime value of becoming a male doctor to the lifetime value of becoming a male PA.
If the male-female PA wage gap were to narrow in the future, it would have the opposite effect on our results, rendering the PA profession more financially attractive relative to the physician profession for women than even our current results suggest.
An additional issue is whether becoming a physician assistant is the appropriate comparator to becoming a doctor. For example, individuals who foresee working fewer hours in the future may choose to become physician assistants. Indeed, such sorting almost surely takes place (see Chen and Chevalier 2009 for evidence on this point). In our AAPA data, for each experience bin, the median male and the median female PA works fewer hours per week than the median male and median female doctor. However, such sorting does not affect our results. In this paper, we examine whether doctors recoup their higher upfront investments in training relative to PAs. To do this, we compare the wages and hours worked by doctors to the earnings that a PA would have earned if the PA had worked the doctor's hours. We show that for women, the median doctor does not out-earn, over the lifetime, a PA that worked the woman doctor's hours. We demonstrate that this is largely due to the fact that, in contrast to men, the woman doctor does not amortize the doctor-PA wage premium over sufficient hours to recoup the large initial investments required to become a doctor. In Section 6, we will return to this issue of sorting into professions by planned hours worked.
One might also question whether becoming a physician assistant is the appropriate comparator to becoming a doctor simply because many doctors, if they had been refused entry to medical school, might have taken an entirely different path, such as becoming a lawyer, MBA, etc. This may be true. However, given that gaining entry to a PA program requires similar course work and preparation to gaining entry to an MD program, but that it is overall less difficult to gain entry to a PA program, we are confident that entering the PA profession is an available option in the choice set to all new medical students. Thus, our finding can be interpreted as simply showing that the median woman primary-care physician foregoes an option that is available to her with higher lifetime income. One could alternatively compare the NPV of becoming a doctor to the NPV of becoming an MBA or other professional. However, it is much more difficult to infer whether a successful medical school applicant would also have been a successful business school applicant; the requirements of pre-entry coursework and experience differ substantially.
Below, we will discuss the robustness of our findings to an examination of alternative healthcare professions other than physician assistant. We selected the PA profession as our central comparator for several reasons. First, as discussed above, there is a similarity in the kind of work and practice setting. Second, the PA profession has relatively well-defined training requirements. The vast majority of PA programs are two-year programs requiring a baccalaureate degree for entry. Licensure requirements have not changed substantially in recent years. Third, the existence of the annual census of PAs and the statistical capabilities of the AAPA allowed us to create the subspecialty, gender, and experience cohort-specific data that we use for analysis.
Basic NPV Calculations
We compare by gender the educational investments, income, and hours of primary-care physicians and physician assistants for varying levels of experience. Clearly, one might be interested in the full distribution of incomes to account for uncertainty and other characteristics of the data; we focus only on hourly earnings and hours due to data constraints and to isolate the hours mechanisms of interest. Table 2 shows a summary of the data used in the NPV calculation. We note here some interesting features of the summary statistics.
The male-female hourly-wage gap is negligible for new doctors but grows wider over time. Table 2 shows that, while female physicians report working nearly as many weeks as male physicians, the median female physician works substantially fewer hours than the median male physician for all experience groups. This finding in our data set is consistent with findings for physicians in other data sets that track hours. As explained before, while doctors do have higher wages and earnings post-graduation, they also tend to work longer hours post-graduation, have a longer training period, and work very long hours in the training period. We use these data to analyze the net present value of becoming a doctor versus a PA. To do this, we calculate the present-discounted value of becoming a male or female primary-care physician using our data on mean wages by experience group and gender, mean number of weeks worked by experience group, and gender and adjusted median hours by experience group and gender.
In order to compare the NPV of becoming a doctor to the NPV of becoming a PA, we consider the actual costs of PA school and medical school. We then calculate the earnings that a male vs. female doctor would have earned as a PA if the doctor earned the male or female PA wage at the doctor's annual hours. That is, we find that a male doctor with Our results in Table 3 show that the median male doctor does indeed, earn a higher NPV from being a doctor than he would from being a PA. However, the female doctor earns a marginally higher NPV from being a PA. That is, the median primary-care female physician in our data does not fully amortize her up-front costs of medical school and training. She would have been financially better off becoming a PA. 8 
Decomposing Differences in the Returns to Medical School
What accounts for the different result for male versus female doctors? Looking at the data in Table 2 , there are two relevant differences between male and female doctors. First, male doctors earn higher hourly wages than female doctors at all experience levels after the lowest experience bin. While there is a gender-wage gap for PAs, it is much smaller in both absolute and percent terms than the gender-wage gap for doctors. Second, male doctors earn those wages over many more hours than women doctors. The up-front investment required of male and female doctors is the same; the male doctor works sufficiently many hours at a high wage to amortize the up-front investment.
Both of the gender gap in wages and the gender gap in hours contribute to our result that the median female doctor would have been financially better off being a PA, while the male doctor would be worse off becoming a PA. It is useful to decompose the gender gap in doctor NPVs into these two factors and their relative contributions. We do this in Table 4 by examining the share of the difference in NPVs is eliminated by giving female 8 Our analysis ignores taxes. Since the tax code is convex in income and since tuitions must be paid (or repaid) with post-tax dollars, an analysis including taxes would generally favor the PA profession over the doctor profession.
doctors their male counterpart's wages, and what share is eliminated by forcing them to work the hours of their male counterparts. This is equivalent to an Oaxaca decomposition, and results in a nearly even load on wage differences vs. hours differences. Specifically, we find that if women physicians earned women's wages but worked men's hours, they would close 52% of the NPV gap between male and female doctors.
This decomposition, however, may understate the importance of male-female hours differences in driving the lower NPV for female doctors. Note that this analysis takes as given the male and female doctor wages at different years of experience. However, some of the differences in wages between male and female doctors may plausibly be due to differences in accumulated experience between male and female doctors. This would be consistent with our finding, and the finding in the literature, that female and male doctors begin their careers at wage parity, with differences in wages emerging later. For example, the hourly wage gap between male and female doctors of 15 years experience is 15.6%. However, in our data a male doctor of 15 years experience has accumulated many more total hours of experience post-residency than a female doctor.
Specifically, the median male doctor in our data has accumulated 37,594 hours of experience by 15 years post-residency, while the female doctor does not achieve that number of cumulative hours until year 19. Thus, the more appropriate comparator may be the wage gap between the male doctor of 15 years experience and the female doctor of 19 years experience. In our data, this cumulative experience-comparable wage gap is 7.9%, or roughly half of the years-experience wage gap. This type of comparison does not appear to have been completely articulated in the literature. Since identifying the exact functional form of the wage-cumulated experience function for males and females would require richer panel data than we possess, we do not undertake such an analysis here, but posit that this may be a fruitful avenue for future research. 9 The importance of these results is not necessarily in finding that the median woman physician would have been better off becoming a PA. This precise finding is sensitive to the interest rate and the exact earnings of physicians in our sample. Rather, it is important to recognize that a large number of female physicians are working few enough hours that the financial payback on their educational investments is doubtful. In our data, at a 4% interest rate, the median hours worked for women is close to the crossover point -female doctors who work as much as the 60th percentile female doctor out-earn PAs by a small amount ($25k over a lifetime). In contrast, the vast majority of male doctors out-earn their male PA counterparts in the NPV sense. For male doctors with 12 years of experience, the 25th percentile works 48 hours per week (more than the median woman, who works 45 hours per week). Many studies that examine earnings differences between men and women employ a methodology of coding workers hours as being either full-time full-year (FTFY)
or not, depending on whether or not they report working at least 35 hours per week. 10 In our data, both the median male and median female doctor work at least 40 hours per week in every experience bin. Despite both being "full-time", men and women nonetheless work substantially different numbers of hours in our data. The commonly-used methodology of estimating earnings equations with no controls for hours worked (apart from restricting the sample to FTFY workers) would conclude that men's wages are much higher relative to women's wages than they actually are. 11 
Alternatives to the Physician Assistant profession
Our analysis thus far has focused on the choice between becoming a primary-care physician and becoming a physician assistant in a primary-care field. As discussed above, we chose the PA profession for analysis in part due to the similarity in the nature of the work and due to the similarity in the type of human capital required to perform the work. Furthermore, 10 For a recent example that cites many others, see Hubbard (2011) . 11 For a broader cross-section of professions, it is understandable why the FTFY convention has been adopted. Calculating hourly wages directly may be unattractive in circumstances in which salaried workers may not be able to recall their hours with accuracy or in settings in which the productivity of incremental hours may not be transparent. For example, there is a well-known disparity (and upward bias) in surveys that ask about typical hours worked when compared to the number of hours of work recorded in diary studies such as the American Time Use Data. However, for primary-care physicians, the technology translating incremental hours into incremental income is so straightforward (seeing incremental patients) and recording this time via appointments is so central to the practice's business model, we posit that hours calculations are substantially more reliable than they may be in other professional settings. We conclude that in this setting, much of the gender-earnings gap is simply due to some FTFY workers working more hours (and seeing more patients) than others.
we chose the PA profession due to the availability of census data and the willingness of the AAPA to allow us to perform custom analysis on the raw data. Finally, we also selected the profession due to well-defined training requirements for entering the profession. Of course, our analysis raises the question of whether our results would be similar if we had chosen a healthcare occupation other than physician assistant. Table 5 provides summary data on the training required and wages for alternative medical professions. It is important to note that we describe the "usual" training requirements of each profession, but there is considerable variation around the "usual" training requirements for some of these professions. Table 5 suggests that in general, professions requiring greater upfront investment in training yield on average higher wages. Table 5 . However, we do know that doctors on average work more hours than PAs. This is summarized in Table   6 . Male doctors work much more than male PAs; female doctors work somewhat more than female PAs. This contributes to our finding that the median female primary-care physician does not work enough hours to financially amortize their upfront investments in becoming doctors (vs. PAs).
We turn now to an analysis of the profession of pharmacist. Pharmacists provide an interesting comparator to both the PA and the medical profession because the training requirements are higher than those required to become a PA but lower than those required to become a physician. In order to conduct an NPV analysis for entry into the pharmacy profession, we once again require data on training costs and post-training wages. While we can conduct an analysis of the pharmacy profession, we do not have access to the exceptional data that we have available for PAs. We obtain data on pharmacists from of specific professional study" but "most applicants have completed 3 or more years at a college or university before moving on to a PharmD program, although this is not specifically required." For our analysis, we assume that pharmacists obtain training for 7 years following secondary school (in contrast to 6 for physician assistants and 12 for physicians). 12 Mott et al. report a sample of 55% male and 45% female pharmacists. Mott et al. wage premium for men. Thus, we assume a gender-wage gap of 2.6% that is constant across all experience bins. Note also that Mott et al. provide means rather than medians, and thus we must use means for pharmacists. 12 We were unable to obtain historical data for tuitions for a pharmacy school and a medical school at the same institution for 2007-2008 to compare to our physician data. Current data suggests that pharmacy tuitions are roughly the same as medical school tuitions in institutions that have both, and we use medical school tuitions to proxy for pharmacist training costs.
As we did with PAs, we ask whether a doctor earning a doctor's hourly wages and working a doctor's hours would earn more or less in an NPV sense than a pharmacist earning a pharmacist's hourly wages and working a doctor's hours. Our results are similar, and indeed more striking than they were for PAs. For a woman working the median woman doctor's hours, we find that entering the pharmacy profession would have generated a higher NPV of $48 thousand than becoming a primary-care physician. However, for men, we find that becoming a primary-care physician generates a higher NPV of $258 thousand.
While we find that the pharmacy profession dominates the doctor by $48 thousand for a woman working the median doctor's hours, recall that we find that the PA profession dominates the doctor by $12 thousand. Of course, the relative financial attractiveness of higher training-higher wage professions decrease as fewer lifetime work hours are supplied.
For a woman who works only as much as the 35th percentile woman doctor in our data, becoming a PA dominates becoming a doctor by $72 thousand while becoming a pharmacist dominates becoming a doctor by $93 thousand. The benefit of becoming a PA over a doctor improves relative to the benefit of becoming a pharmacist over a doctor as the hours supplied fall.
Other Physician Specialties
An important robustness issue surrounds the issue of specialty. One might argue that some of the primary-care physicians that we study would have entered more lucrative specialties (such as surgical specialties) but were rationed out of those specialties by rationing of residency slots. Perhaps doctors who enter surgical and other specialties are sufficiently well compensated that the possibility of being able to enter one of those professions would have rendered medical school ex-ante attractive.
Fortunately, our CTPS database also contains information about doctors in higher-wage specialties, the most well represented being surgeons. Unfortunately, in our data women are quite sparsely represented in the surgical specialties. For the primary-care physicians studied above, our usable data sample contains 612 women and 996 men. For the surgical specialties, we have only 72 women and 745 men. From the point of view of our NPV comparisons, the most relevant characteristic of surgeons is that they earn higher wages than primary-care physicians, but also face a longer training period. In our data, the median surgeon reported two more years in residency than did the median primary-care physician (and this was true for both genders). It is worth noting that the mean time in training activities is longer than the median; we use the more conservative medians in our calculations. Table 7 summarizes our NPV calculations for surgeons. For the median male surgeon, the surgical career offers an NPV advantage over the PA career of $1.9 million.
As in our methodology in Table 3 , we generate a common hours basis by calculating the earnings of the PA at the doctor's hours but the PA's wage. 13 For the median female surgeon, the surgical career offers an NPV advantage over the PA career of $1.3 million.
At first glance, this would suggest that becoming a surgeon is much more lucrative for the typical woman than becoming a primary-care physician. However, surgery appears to also select female physicians who are willing to supply longer hours. For example, the median 50-year-old female surgeon reports working 60 hours a week, much more than the 40 hours a week the median female PA works.
This means that the hours difference between men and women is relatively small for both PAs (where for most levels of experience the median man and woman both work 40 hours a week) and also for surgeons, although very few women appear to select into surgery. We can see this reflected in the corresponding decomposition of the gender difference in male and female surgeon NPVs, summarized in Table 8 . While 52% of the NPV difference between men and women primary-care physicians was explained by differences in hours (Table 4) , only 27% of the similar difference in surgeon NPVs can be explained by a gender difference in hours worked (Table 8) , again neglecting feedback effects from cumulative hours worked (experience) into wages. However, for women, a large part of the NPV difference between becoming a surgeon and becoming a primary-care physician is due to the different hours choices of women who select into the two professions. In our data, female surgeons have nearly a $1 million NPV advantage over women primary-care physicians. However, this advantage would be reduced to $580 thousand if female primary-care physicians worked surgeon's hours (at a primary-care physician's wage).
Hours Needed to Justify Medical School as an Investment
Our analysis leads to the obvious question: how many hours must a person work on average to amortize the up-front cost of an investment in medical school? That is, on average, how much must a person work after graduating from a costly medical school and residency investment in order for that investment to have made financial sense? For each pair of medical careers and for each gender-wage profile, equating NPVs leads to a minimum number of hours per week. This computation takes as given the years-experience wage profile of each gender, and hence is likely a conservative way to compare men and women, since women at the same number of years experience have on average accumulated fewer hours of experience. We show that the median female primary-care physician in our sample's earnings do not quite justify the investment in medical school over PA school. Of course, this raises the question of why women who will work less than the median woman and interested in pursuing primary care enter medical school. In this sense, our work is related to the important paper by Becker, Hubbard, and Murphy (2010). Becker, Hubbard, and Murphy (2010, BH&M) point out that the financial benefits to college education appear to be at roughly parity to the financial benefits to college education for men for women who remain full time in the labor force. As BH&M note: "While the college wage premium may be the same for men and women, college men are still more likely than college women to reap this benefit." BH&M consider the male-female differential in life expectancy benefits from college education, marriage benefits from college education, and benefits to children's human capital from college education. They conclude that male-female differentials in these benefits are not sufficient to explain the surge in college education among women, and conclude that: "...total college benefits appear to remain lower for women than for men."
They conclude that differences in the costs of attending college, particularly the effects of noncognitive skills on the disutility of attending college, must account for the fact that women now attend college in greater numbers than men.
Any of the non-labor market benefits that BH&M (2010) entertain could play a role in the decision of women who will not work "enough" hours to amortize a medical school investment to nonetheless enter medical school. For example, while BH&M reject marriage market opportunities as an explanator of women's college attendance, it is possible that differential marriage market opportunities between female doctors and female physician assistants are large. Furthermore, if women doctors systematically marry wealthy husbands, low subsequent labor supply may be an optimal response to the income effect. Bertrand, Goldin, and Katz(2010) find evidence consistent with this in their study of MBAs; they show that MBA women whose spouses earn more than $200 thousand per year are more likely to drop out of the labor force than MBA women whose spouses earn less. 14 The issue of marriage market returns to post-baccalaureate education warrants further investigation.
Additionally, another possible explanator of our findings is that women earn utility from pursuing the work of doctors above the utility that they would earn from their work as PAs, and that this counteracts the small financial disadvantage of entering the medical profession. There is some evidence in other fields that individuals are willing to accept a wage decrement in order to obtain a "more interesting "position (see Stern 1999 , for example). It is difficult to dispute this hypothesis.
Another interesting set of explanations surround real options, uncertainty, and the life course. When women enter the medical profession, they may not know how many hours they plan to supply. Indeed, given the age at which most people enter medical school, they may not know whether or not they will get married or have children. Of course, in an environment of uncertainty the medical degree could be very valuable. In effect, the MD creates an option to supply incremental hours at high wages should the individual's circumstances be such that supplying those hours is attractive. That is, the project of undertaking the medical degree could be a negative-NPV project (relative to becoming a PA), yet have sufficiently positive option value to warrant undertaking.
Alternatively (or additionally), it is possible that women who enter the medical field systematically overestimate the extent to which they will supply labor in the future. Such a finding would be consistent with Hoffman (2011a Hoffman ( , 2011b , who provides evidence from field experiments that truckers undertake training in part due to a systematic overestimation of the hours that they will subsequently drive. Hoffman's results are related to a broader literature that suggests that overconfidence can lead to over-entry in competitive games and markets, summarized by Camerer and Lovallo (1999).
We note one interesting piece of evidence that suggests that those entering the PA pro- 14 Bertrand, Goldin, and Katz (2010) do not summarize the earnings of spouses of women MBAs, although one can infer from the categorizations used in their Table 5 that MBA women in their sample on average, marry men with earnings much higher than the median college graduate.
fession might be considering work/family issues differently than those entering the medical profession. Data from the AAPA and the AAMC suggest that students entering PA school are much more likely to be married than students entering medical school. For the new PA students, 38.5% of the men were married and 21.3% of the women were married. For medical schools, 10.9% of men were married upon entry versus 7.8% of women. This is partially due to the differing age distribution at PA school versus medical school. While both types of institutions have a median age at entry of 23, the mean age at entry is younger for medical students (23.6) than it is for PAs (25. Note: Each school reports a median GPA. To construct the table, we ranked all Medical Schools by their reported median GPA. Note that the data for PA programs are for matriculants but the data available for medical schools is for accepted applicants. However, the mean GPA of all medical school matriculants in that same year is 3.67. Note: Calculations use data in Table 2 , tuitions from Duke University for PA and Medical School and a 4% annual interest rate. All NPVs are calculated using the median hours worked by a doctor of that gender. Cells with a * are top-coded. BLS wage data exclude the self-employed. As described in the text, there is significant variation around the "usual" training years for some professions. Note: Calculations use tuitions from Duke University Medical School and a 4% annual interest rate. All NPVs are calculated using the median hours worked by a surgeon of that gender. Note: All NPVs are calculated using the median hours worked by a surgeon of that gender. These calculations are equivalent to a standard Oaxaca decomposition. Note: All hours cutoffs are calculated using a 46 week work-year. Percentiles labeled "censored" are impossible to calculate because our data censors hours worked from below at 20 hours a week.
